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(57) ABSTRACT 
A target for being positioned on a surface such that an 
object impinged thereagainst will deflect the target to 
generate a pulse which is transmitted to an indicator 
such as a horn, a light, a counter, etc. The target com 
prises a flat panel having a cavity therein and placed 
on a surface. The cavity is bridged by a diaphragm 
which is deflected when the target is hit by an object. 
Connected to the target is a transmitter such as an 
elongated tube. The other end of the transmitter is 
connected to the indicator. When the diaphragm is de 
flected by virtue of an object hitting the panel, a pulse 
is generated through the transmitter to the indicator. 
The transmitter and cavity are provided with a device 
which maintains ambient pressure therein. 

17 Claims, 5 Drawing Figures 
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MPACT SENSN ( TARGET 

FED OF THE IN VENON 

The present invention relates to a target canable (f 
sensing impacting thiects. 
BCNCROUND AND S MMARY OF NVEN)N 

The present invent in relates to : inelins for acceler 
ating the learning of basic tennis skills, and more Spe 
cificially, to a device which enables a tennis player to 
raicily achieve and Innuintain a high level of accuracy 
in hilting tennis halls to selected areas of the court clur 
ing hoth service and play. 
The inventin consists (if an impact sensing target 

having associated there with a nuans for provicing : 
rolingect and intensified visual tyr aucille inclicatio in 

of the impact of a tennis ball in the target. It is well es 
tublished that feedback indication of this nature accel 
erates learning an execulin (if cic sited he havioral pat 
turns such is tennis skills. The target is placed at ; de 
sired location in the tennis court uncl the player prac 
tices hitting halls toward the target. A number of tar 
gets may he placed at various locations in the court to 
enable the player t practice certain prescribe tactic: 
hitting sequences. The size of the target ure: my he 
increased hy emplying a plur:lity targets at etch in 
catin. 

In a preferrell embodiment of the invention, the tar 
get includes a panel which is psitinel () in the tennis 
court. A cavity on the bottom of the panel is closed by 
a diaphragm having f l abuttable with the tennis 
court. The cavity is coupled to a pneum: tie - electric 
transducer which in turn is couple( t an indicating 
means. When a tennis hall strikes the panel it causes a 
leflection of the cliphragin creating a pneumatic pulse 
for operating the translucer and the inclicator. 

BRHF DESCRIPON OF THE DRAWINC 

FIC i. 1 is a perspective view of a tennis court showing 
a typical use (if the impact sensing target of the present 
invention, 
F.C. 2 is view ) the incluerside ()f (ill inhibclinent 

of the impact sensing target of the present invention. 
FC. is a cross sectional view taken along the line 

3-3 if FIG. 2 showing, in detail, the sunsing means of 
the target. 

FICi. 4 is : schemitic diagram of an indicator means 
suitable for use with the impact sensing target of Fl(iS. 
2 cl 3. 
FIG. 5 is a diagrammatic view of another enholi 

ment of the present invention. 
DESCRIPTION OF THE PRHEFERRED 

EMBODMHEN 

Turning now to FIG. 1, there is shown therein a ten 
nis court 1) of standard dimensions and construction. 
Tennis court () includes a pair of forecourts 12a anci 
2h and a backcourt 14 on each sile ()f the net 16. 
The impact sensing target of the present invention is 

clesigned for placement on tennis court 10 to enable in 
tennis player to practice hitting tennis halls to desired 
locations. 
As an example, it may be ussumed that a player cle 

sires to practice service to the center corner of fore 
court 12a. For this purpose, impact sensing target 18 is 
located at the center corner of saic forecourt. Depencil 
ing on the level of skill of the player, the target are: 
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mily he incre; succi by the use of: lurity ft get S 8. 
as slho win in clotted lines in F.C. l. ln inct sensing target 
18 is connected by tubing 20 to indicator 22 for indi 
cating when the impact Sensing target his he in Struck. 

limpict sensing turget 18 inclules an 2-4 having a 
brightly colored upper surface 26 on which objects 
such as tennis halls in pict an lower Slirt: 28 
which is contiguous with lein this court () when inct 
sensing target 18 is in Lise. Panel 2- is Innel i? inte 
rial if sufficient stiffness to resist the innic 1 if the h 
icts and to transfer such imp:ct to the Sensing innel in S. 
Plywood. 4 inch in thickness has heen fount suitable 
for this purpose. In order for impact sensing target 18 
to furnish Sufficient ractice incentive 1 chillinge. it 
has been fund lesirable to timensic in n; inel 2-4 ac 
circling to a predetermined ratic relative l the killein 
sins of tennis court (). For example, panel 2-1 may he 
dinnensityne relative to the dinnensins if the niec (nurt 
(nr backcourt St) that target 18 ccupies a reselected 
fruction ()f these reas. It has heel fund that line in 
sioning panel 24 equil toy approximately 150th of the 
fore court h;ck court provides a target which relates 
well to intern eclite through advancel levels if tennis 
skill while cilitating transportation until hinting f 
the targets. 
Four projections extend from lower Surface 28 if 

pinel 24 for supporting implet Sensing target 18 in the 
playing surface of tennis court 10 when the target is in 
use. Three of these projections may comprise ruhber 
pitcs 30 or other suitahle resilient, non skill elements 
locatec accent three if the corner's of panel 24. The 
fourth prjection, locatec acticent the remaining cr 
ner if panel 2-4, is Sensing means 2. 
Sensing means 32 inclules civity 34 shown in FC. 

3. Cavity 34 may be formed in panel 24 by cutting out 
disc of the panel. A cliphragm 36 is positioned across 

cavity 34 to seal the cavity into a channher. Diaphragm 
36 must he sufficiently stiff to support its share of the 
weight of panel 24 and to resist damage should target 
18 accidentally be stepped on. On the other hand, dia 
phragm 36 must be sufficiently flexible to deflect upon 
hall impact to generate a pneumatic pulse, is hereinaf 
ter (lescribed. Stainless steel approximately ().()06 inch 
thick has buren fund suitable for use as cliphragm 6. 
To position diaphragm 36 across cavity 34, ring 38 hav 
ing annular grove 40 for receiving diaphragm 36 may 
be placed over the liaphragm incl the ring incl dia 
phragm affixec to) panel 24 by screw's 42. 

In the center (if diaphragm 36 is mountect pad 44 
which engages the playing surface of tennis court (). 
Pad 44 is affixed to diaphragm 36 as by rivet 46. The 
depth of depression 48 is selected such that should 
panel 24 he stepped on, the upper surface of rivet will 
strike the bottom of depression 48 hefore excessive and 
possibly damaging cleflection of diaphragm 36 takes 
place. The thickness of pact 44 is greater than the thick 
ness of ring 38 so that pad 44 extends below ring 38 to 
engage the playing surface of tennis court 10. Cavity 34 
contains outlet 5) which is connected to one end of 
tubing 20. The other end of tubing 20 is connected to 
input 52 of indicator apparatus 22, as shown in FIG. 1. 

indicator 22 may contain a plurality of inputs 52 suit 
able for connection to tubing 20. Each if the inputs 52 
is connected in parallel through check valves 54 to 
pneumatic-electric transducer or switch 56 shown cli:- 
grammatically in FG, 4. Pneumatic-electric transducer 
56 may be of the type made anct sold by the Fairchild 
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inclustrial Prusulucts (n. 1 Conlinn k New York under 
the lesignation PSI 100A. Pneumatic pressure of ().5 
inch if water will perate transciucer 56. Variable (ri 
fice 58 connected to the input of transducer 56 opens 
to at inks her as du check valves 6t). 

h: Switch chillet S 62 (f pnel innatic-electric trans 
ducer 56, ther, tile hy hell w or liaphragm 63, are c in 
in ecteki in Sries with hittery 64 and in inclicating 
innean S, \ S. She win in F (i. 4, such inclicating means inny 
include a visual indicator, Such is light 66, an audible 
in litur. Stich is hirin () hula / 68. In ; c. until 7) 
f rect ring the clumn ultive number (st impacts in 
the panel r pinels 24 connected to inclicator 22. Light 
66, tit//er 68, and counter 70 are connected in parl 
le. 
in use, the tennis lily cr hits the tennis balls towarls 

inninact sensing target 18. When a hall strikes upper Sur 
filee 26 of the target the impact force exerted in panel 
2- causes had 4-4 to deflect liaphragm 36 int) cavity 
34 generating a short pneumatic pulse in the cavity. 
The pneumatic pulse is transmitted through tube 20 to 
input 52 of pneumatic-electric transclucer 56 via check 
valve 5- to connect bittery 64 to the inclicating means. 
causing cration of nine () intre of light 66, horn 68 

in inter 7(). 
The air compressi in pulse priciuced hy the sensing 

means 32 and transmitted via tubing 20 is trapped by 
check valve 54 within : volume inclucing hellow's 63 
and the tubing coupling pneumatic-electric transducer 
to check valves 5-4 and variable crifice 58. The result 
ing pressure, which is consiclerably less than the conn 
pression pulse amplitude, hut many time greater than 
that required to actuate the transducer, is gradually re 
liced to the unnbient pressure conclitic) through vari 
all trifice 58. This graclial reluction of the pressure 
ck inclitic in corresponds to the prlinged indication 
which is vital to the effectiveness of the present inven 
tion is a teaching device, variable crifice 58 is adjustel 
st that the pulse produced pressure applied to pneu 
natic-electric transclutcer 56 is bled if f at it rate c.1m 
mensurate with the clesired inclicating time of the incli 
cator 22, he longer the desire inclicating tinn, the 
slower the blee-fi of the pressure. 
When the pneumatic pressure resulting from the 

pulse-volume interaction, described above, has been 
hitect if to a sufficiently low level, pneumatic-electric 
transducer 56 disconnects the indicating innins from 
h;ttery 64 and impact sensing target 18 is rely to re 
ceive another impact, Check valves 60 maintain ambi 
ent pressure in tubing 20 and sensing means 32. 
While indicat it 22 is shown as a separtle element it 

will be appreciated that all or part of it may be incorpc 
rated into panel 24, if desired. For example, the entire 
indicating means may he made integral to panel 24. Or, 
the pneumatic-electric transducer may he incorpiratel 
in panel 24 and connected to the indicator 22 by wires. 
If it is desired to eliminate : tangible connection he 
tween panel 24 and indicator 22, the pneumatic 
electric transducer may (perate a radio trilinsmitter in 
panel 24 for supplying pulse signals to a suitahle re 
ceiver couplect to the indicating means. 

Further, while a pneumatically operable device has 
been descriheld have it will be appreciated that other 
means of sensing the impact of the chjects may be en 
ployed. For example, an accelerometer or the electrical 
switch contacts 20 shown in Fl(j. 5 may be so en 
ployed. The prolonged signal generation necessary in 
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the (pertic f the inact Sensing larget inly he h 
tailed by thens Sutch is a littching relay or in in Stable 
vibrati 82 interposed hetween the Sensing means and 
in electrically perate indicator 84. 
W clinn: 
1. A turge1 (sitionable (in a relatively unyielding 

Surface for sensing the impact of bicts comprising: 
: Stiff pine hitving means for locating saic panel on 

the Surface. 
: sensk r including : cavity in Said panel having lia 

phragin means mouted there cro SS for Sealing 
said cavily in1) a chainner and having means on 
S: it cliphring in means for engilging Sail Surfce: 
and 

tubular transmitting inneans connected to Silic chan 
her and having means for inlaintaining lhe transnil 
ting means and chain her at Imbient pressure. 

sail liphragin means being frnel of a materil 
possessing sufficient stiffness to rovide a transient 
cleflection from a cliescent posil in responsive to 
chic impact forces sufficient to generate a tri 
sient neumatic pulse for travel clown silic trans 
Innitting means. 

2. The target of clini 1 wherein saic surface con 
prises; tennis court and the area of said panel is a pre 
determined fraction () the tennis court area. 

3. The target of claim wherein said diaphragm 
means is formed f : material sufficiently stiff to Slip 
port a proportionate share of the weight if saic panel 
yet sufficiently flexible to) transiently deflect on object 
in pact. 

4. The target of claim 3 wherein sail diaphragm 
meins includes means for limiting the deflection of said 
cliphragm to avoid claimage theret). 

5. The target of claim 4 wherein suici deflection limit 
ing means includes means inhunted on silici (liaphragm 
means and buttable with the interior of Saic cavity, 

6. The target (f clainn further including a pnet 
matic pressure operated transcucer having a fixed vil 
time ind including Linidirectional flow control means 
interposed between saic transmitting means and saic 
translucer for isolating said fixed volume and for per 
mitting entry if the pneumatic pulse created by said di 
phragm means into suit volume to establish a pressure 

therein sufficient to operate saic transducer. 
7. The target of claim 6 including indicator means 

coupled to said translucer for providing a perceptible 
inclication f (hiclet impact. 

8. The target of clain 7 wherein Said indicator means 
includes : visually erceptible indicatir. 

9. The target if claim 7 wherein saic indicator means 
includes an it clibly perceptible inclict (r. 

10. The target of claim 7 wherein said inclicator 
means inclicies a counter. 
1. The target of claim 7 wherein said target includes 

said transducer located in said panel and includes fur 
ther transmitting innens coupled to said transducer for 
transmitting a signal corresponding to said pneumatic 
pulse to said indic: tyr means. 

12. The target of claim 11 wherein said further trans 
mitting means comprises wires. 

13. The target of claim 1 1 wherein said further trans 
mitting means comprises a radio transmitter and re 
ceiver. 

14. The target of claim 6 wherein said transducer in 
cludes hleed means coupled to said volume for reclue 
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ing the pressure in saic villine ( ) \er a cle termine flow control in eans climprises check valve in eit is. 
seriod of time. 17. The target i claim 1 where in Still inneaths for 
15. The larget f claim 14 where in sail bleet means maintaining ambient pressure c imprise's check valve 

is allusthle for adjusting the duration of silic period (f inheims connecting Silic trilin Sihl is sit in means in the Sur 
tinne. - 5 rounding utinhosphere. 

16. The turget of claim 6 where in Silid unidirectional :: ::: 
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